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[57] ' ABSTRACT 

A device for bending down and sealing triangular lugs 
that are formed on the top of a cardboard carton in 
cludes a conveyor for moving cartons in a running 
direction with the cartons having outstretched lugs. A 
plurality of clamp sets are connected to the conveyor 
which each include a base plate to which is connected a 
vertically downwardly extending pushing plate that 

- pushes the cartons. Two or more spaced apart clamp 
. members are movable on the base plate for movement 
toward each other and away from each other. A driver 
on the base plate has a cam follower and cooperates 
with a clamping cam to move the clamp members to 
gether and apart. A hot air blower is provided for blow 
ing hot air against the undersurfaces of the lugs and side 
surfaces of the carton which are partially fused. A push 
up bed is used to push a carton up between the clamp 
members to bend the lugs down to sides of the carton. 
The clamp cam then cooperates with the cam follower 
to move the clamp members together to seal the par 
tially fused lugs to the sides of the carton and also to 
support the carton. The carton can then be transported 
in the running direction to an appropriate drop off loca 
tion whereat the cam releases the cam followers so that 
the clamp members can release the carton. 

2 Claims, 42 Drawing Figures 
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AUTOMATIC CARTON PACKING MACHINE 

This is a division of application Ser. No. 250,282 ?led 
Apr. 2, 1981 now US. Pat. No. 4,448,013. 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for 
forming a carton for use as a container for liquids such 
as cow’s milk, fruit juice or the like. The apparatus also 
?lls the carton with the liquid, and forms and seals the 
carton top. More particularly, the present invention 
presents a device for shifting carton blanks with bot 
toms that are sealed in the above-mentioned apparatus, 
to a bucket conveyor, with disclosure of construction of 
the bucket conveyor, construction of a folding device 
for shaping the top of the carton that is ?lled with the 
liquid and the construction of a device for treating the 
triangular projection (lug) formed when the carton top 

_ is formed into a ?at shape. 
The apparatus for forming the carton, ?lling the car 

ton, forming the carton top and sealing the same will be 
generally referred to as an “automatic carton packing 
machine”, hereinafter. The automatic carton packing 
machine is required to ful?ll various requiremets such 
as high treating capacity (yield), compactness, and so 
forth. In addition, the automatic packing machine is 
required for processing of cartons irrespective of their 
shape. ' 

In a conventional automatic carton packing machine, 
carton blanks with sealed bottoms are placed in a frame 
of a chain conveyor one by one, and a series of opera 
tions such as ?lling of cartons with the liquid, formation 
of the carton top and sealing of the same are performed 
while the carton blanks are conveyed by the chain con 
veyor. Therefore, there is a practical limit in the speed 
of operation. Particularly, the step shifting of the carton 
blanks with sealed bottoms to the frame of the chain 
conveyor, after withdrawal of the same from the man 
drel, is made at an extremely low efficiency which in 
conveniently limits the efficiency of the work. . 
Turning to FIG. 1A to FIG. 1F and FIG. 2A to FIG. 

2F, there are two types of foldings of carton tops; after 
?lling thereof with liquid: namely a flat top as shown in 
FIGS. 1A to 1F and gable top as shown in FIGS. 2A to 
2F. Hitherto, these shapes of the carton tops were 
formed by different folding devices. In other words, for 
obtaining both of these two types of the carton tops, it 
has been necessary to employ two different devices. In 
the case of the ?at carton top as shown in FIG. 1F, 
triangular projections or lugs are formed at each side of 
the carton top. It is necessary to fold these lugs down 
onto both side surfaces of the carton, because such lugs 
will'otherwise hinder the transportation, storage and 
display of the cartons. To this end, it has been necessary 
to employ a suitable measure or arrangement such as 
provision of an elongated guide in the direction of run 
ning of the chain conveyor, to fold down the lugs 
toward the side surfaces of the carton. This requires, 
however, an impractically long length of the machine as 
a whole. 

SUMMARY OF THE INVENTION 

It is, therefore, a ?rst object of the invention to make 
it possible to array the carton blanks, which are with 
drawn from the mandrels, on a table and to shift these 
cartons at a high ef?ciency and speed to the bucket 
conveyor. 
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2 
It is a second object of the invention to provide a 

form of the bucket conveyor which facilitates the treat 
ment of the triangular projections or lugs of the ?at top 
type carton. * 

It is a third object of the invention to provide a ma 
chine which is capable of producing both the flat top 
type carton and the gable top type carton. 

It is a fourth object of the invention to make it possi 
ble to treat the rectangular portion of the flat top type 
carton at high ef?ciency the speed. 

It is a ?fth object of the invention to reduce the size 
of the machine as a whole. 
To this end, according to the invention, there is pro 

vided an automatic carton packing machine comprising: 
a withdrawing device adapted to withdraw carton 
blanks having sealed bottoms the withdrawing device 
having ?tting mandrels extending vertically down 
wardly therefrom; a push-out device adapted for suc 
cessively pushing out the carton blanks in the horizontal 
direction on a table; a conveyor device including bucket 
portions arranged at a right angle to the direction of 
pushing out and for accomodating the carton blanks in 
a row and flat portions formed at both sides of the 
bucket portions; a folding device adapted to fold the 
upper edge of the carton tops along a line to impart a 
folding habit to the carton top; and a device for treating 
triangular lugs of the carton top which are adapted for 
bending, after completion of the sealing of the carton 
top having folding habit and withdrawal of the carton 
blanks from the buckets of the conveyor device, the 
triangular lugs of the carton being folded downwardly 
and bonded to the side surfaces of the carton. 

Other objects and advantageous features of the inven 
tion will become clear from the following description of 
the preferred embodiments taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIGS. 1A’ to 1F’ are perspective views showing a 

sequential process for forming a ?at top type carton and 
sealing the top of the carton; 
FIGS. 2A to 2F are perspective views showing a 

sequential process for forming a gable top type carton 
and sealing the top of the carton; 
FIG. 3 is a plan view of an entire automatic carton 

packing machine according to the invention; 
FIG. 4 is a front elevational view of the machine 

shown in FIG. 3; 
FIG. 5 is a perspective partial view of a shifting de 

vice including discs, mandrels and a conveyor; 
FIG. 6 is a perspective view of the shifting device; 
FIGS. 7 to 11 are plan views showing the steps of 

operation of the shifting device; 
FIG. 12 is a front elevational view of a folding device 

for imparting a folding habit to the top of a ?at top type 
carton; - 

FIG. 13 is a sectional view taken along the line 
13——13 of FIG. 12; 
FIGS. 14 and 15 are illustrations of an operation of 

the folding device for ?at top type carton; 
FIG. 16 is a front elevational view of a folding device 

for imparting a folding habit to the top of a gable top 
type container; 
FIG. 17 is a sectional view taken along the line 

17——17 of FIG. 16; 
FIG. 18 is an illustration of an operation of the fold 

ing device for the gable top type container; 
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FIG. 19 is a side elevational view illustrating a top 
seal device; 
FIG. 20 is a front elevational view of the top seal 

device shown in FIG. 19; 
FIG. 21 is a right side elevational view of the auto— 

matic carton packing machine shown in FIGS. 3 and 4; 
FIG. 22 is a perspective view of a part of a device for 

treating triangular lugs; 
FIG. 23 is a perspective view of a clamping mecha 

nism; 
FIGS. 24 to 29 are illustrations of operations of the 

device for treating the triangular carton lugs; and 
FIG. 30 is a timing chart of operations of the disc, 

bucket portion, withdrawing bar, and pushout bar. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 3 and 4 show the whole of an automatic carton 
packing machine in accordance with the present inven 
tion. 

Referring to these Figures, a symbol A designates a 
magazine which accomodates carton blanks folded in a 
?at form. The state of these flattened carton blank a in 
magazine A corresponds to FIGS. 1A and 2A. A sym 
bol B denotes a bottom sealing device or means adapted 
for sealing the bottom of the carton blanks which are 
extracted from the magazine. A shifting device or 
means for shifting the cartons with sealed bottoms to a 
conveyor device D, is designated at a symbol C. A 
symbol E designates a ?lling device for ?lling the car 
ton blanks held in the buckets of the conveyor device D 
with a liquid to a predetermined level. 
A reference symbol F denotes a folding device for 

imparting a folding habit to the openings of the cartons 
which have been ?lled with the liquid, by folding the 
same along the folding line. 
For clarity, the cartons, before they are ?lled with 

liquid, will be referred to as “carton blanks”, while the 
cartons that are ?lled with liquid will be referred to as 
“cartons” a’. 
A reference symbol G designates a heating device for 

heating the opening of the cartons a’ having the folding 
habit; while H denotes a sealing device for sealing the 
tops of the cartons a’ after the heating operation. 

Finally, a symbol I designates a treating device for 
treating the triangular lugs formed on the flat top of the 
cartons a’ during the folding and sealing operations. 
The automatic carton packing machine of the inven 

tion is made up by the devices or means mentioned 
above. The operation of each of these devices will be 
explained hereinafter. 
The magazine A is of a known type and accomodates 

a plurality of carton blanks a as illustrated. A pressure is 
applied to the rear side of these blanks to push them 
forward. Means are provided for supplying additional 
carton blanks as the number of carton blanks in the 
magazine A becomes small. 
As seen in FIGS. 3 and 4 and partly in FIG. 5, the 

bottom sealing device B has a horizontal disc 6 attached 
to a central shaft 7 with, two rectangular mandrels 8 
projecting downwardly from the disc 6 positionable, at 
a time, near the magazine A Each mandrel B is pro 
vided with relief grooves 8’ and withdrawal grooves 8". 
The bottom sealing device B includes a vacuum bar 9 
for withdrawing the carton blanks a horizontally from 
the magazine A, guide rollers 11 adapted to open the 
carton blanks a into rectangular form upon abuting a 
portion of each carton blank after withdrawal thereof 
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4. 
from the magazine A by the vacuum bar 9. a push-up 
bar for pushing up the carton blanks a which are opened 
in the rectangular form up to tit the same to the man 
drels 8, a folding device 12 for imparting a folding habit 
to the carton blanks a which are fitting to the mandrels. 
a bottom heating device 13 for heating the bottoms oi‘ 
the carton blanks habit and a bottom sealing device 14 
for collapsing the heated bottoms of the carton blanks 
to seal the bottoms. 
The above-described construction of the bottom seal 

ing device B is known. The discs 6 are adapted to rotate 
intermittently and clockwise in FIG. 3. and various 
operations mentioned above are performed during a 
suspension of rotation of the discs 6. 
The shifting device C. which is shown in detail in 

FIG. 5, constitutes an essential part of the invention. 
This shifting device C includes a withdrawing bar 15 
having a withdrawing claw 15’ adapted to engage the 
top edge of the carton blanks a having sealed bottoms. 
Shifting device C includes a table 16 on which the car 
ton blanks are placed, after the withdrawal a push-out 
the carton blanks out onto the table 16 in the out the 
carton blanks a on the table 16 in the horizontal direc 
tion, and a guiding frame 23 mounted on the table 16 
and adapted for guiding the carton blanks a so that the 
blanks move in a row. The withdrawing bar 15 is 
adapted to be actuated by a penumatic cylinder. With 
drawing claws 15' of the same construction are pro 
vided at front and rear sides of the bar 15 so that each 
carton blank a is clamped at front and rear sides thereof 
when it is withdrawn. 
The push-out bar 17 is also actuated by a pneumatic 

cylinder, so as to effect a repetitious operation to push 
out the carton blanks a, which have been withdrawn by 
the withdrawing bar 15 and placed on the table 16. one 
by one. The pushing out of the carton blanks a is made 
during returning of the withdrawing bar 15 and the 
push-out bar 17 is reset with the withdrawing bar 15 
starts the withdrawing operation. The withdrawing bar 
15 and the push-out bar 17 may be actuated by a cam 
mechanism. 
As will be seen from FIGS. 4.5 and 6. the conveyor 

device D includes a chain 18 disposed at one side of the 
bottom shifting device C so as to run in the direction 
perpendicular to the direction of pushing out of the 
carton blanks a, rectangular blocks 20 mounted on bot 
tom plates 19 of the chain 18, bucket portions or spaces 
21 de?ned between adjacent blocks 20. and a guide rail 
22 disposed in the vicinity of the blocks 20 and arranged 
along the movement path of the blocks 20 (chain 18). 
The bucket portions 21 is open at their upper sides and 
at their sides perpendicular to the direction of running. 
The height of the flat top surfaces 20' of the blocks 20 
are equal to the height of the carton blanks a less the 
height of the top seal of the blanks. 
The guide frame 23 comprises a plurality of pairs of 

parallel guide rails and is so arranged that the ends of 
the rails are positioned at both sides of the opened sides 
21’ of the bucket portions 21 when the latter are 
stopped. In the illustrated embodiment. each vtiucket 
portion 21 has a length for just receiving two carton 
blank widths and has a width of one blank. 
T he shifting device C has a construction as explained 

above. The chain 18 is adapted to run intermittently in 
a timmed relation to the intermittent running oi‘ the 
conveyor device D, and the shifting operation of the 
device is made in a sequence shown in FIGS. ‘ to 11. 










